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11 — 2 3' 7003 

mmm 

ttzm&vi i x.tt 2 tcia«©#t: h uhlm. 
#«3 }cga«©*t mtfLgfrft. 

*-©»3i«dim!#, tie? * fett-e®MOTffi«ffl'>«! < h*>-mvxm\z 
3 1 s i- « gi*« 6 x » 7 (cia«©# t h ffSJMMiift. 

fit i: 8 tcS3«<D#fc httJLIMMUB. 

[t*si o] mmtfi. Ett»»jBT?»*rts:«aa-r*it*3i5*»& 

[|f*3U 1] »#3fil*»&4fflv>ir*i*»»clB«<D*t: h*JL»«©fP» 
(a) Sf#3l6#& 1 0fC|3*©^fc hWJLMIMft** «*Lfeit*e>#fcK 
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[ff#«l 3] SMI 2(C|H*©X^U-^>y*ffilC«fcoT»e>tVS 

[o o o 1 3 

o437in-;i/i^>;tfI (JS*T. ra-TTPj fcv^) it 

[0 0 0 2] 

[«e*©&H5] 

tc i: o x mm tei&m © © t? & & n # ic & ^&gi tc t & 

LT, -^©R&Wlfg&tfi*.-?:^*. fcf* ^ >Ett, £#ftic;33 £Sg&tn;& 
-fh^S©— ^ £#/£#©#T?, £*1'J>IbS- #(c U >flg«*©#« 
^^fllBS^ii®*^CJ5clSS4^ J ^>•rv^„ £#J8l#^ffclHj|$*5:Stt5i:IR3gifi 

#K-MJiKiia;o-c##u £#M©mifcBeit£;^TSfc<^&iftfc&«0£m 

[0 0 0 3] 

r©Kr^5>ElC#SWJC^1-S^>/f^i:L/T. a-TTPtt^y h©fffli© 
^-SlS^tf*^. Kiai&ij|$:{Eji-r'Sf >>'^°^Si:L/TBV^e$tl (Eur. J. 
Biochem. 177, 537, 1981) , # >/N-?M©#8^ brit-B^ig©^**^ 
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(J. Biol. Chen. 268, 17705, 1993, Biochem. J. 306, 437, 1995) „ $ «b 
{Ct h a-TTPfte^-^, 5fe3cftlf 9 ^>E^S.3Se (Familial isolated vitamin E 
deficiency; FIVE deficiency) t V> 5 ie^SfflSHae-f-^fflt)®T'$5 Z: 
ilA^b^lCS^Xfe (Nature Genetics 9, 141, 1995) „ 
[0 0 0 4] 

Sfc^ctttr* ^ >E^5.jffii:tt, >E£<^< ^R^bT^ ttftGDtf * ^ > 

(vldd jticffl^ii^tvs. azKz.<Di&n?*t> 

[0 0 0 5] 
[38l£#«?fcl, J: d fc-TSSBS] 

>E©ff»«^ (^©^{Ca-TTP^BB^-r-5) ©##©fc«>lf#5>E<Z>#p*ja>i?> 

[0 0 0 6] 

[US S: -T -5 fc S> ©#&] 

A»»c«-TTP«e^s:^aa*few*u»« s E5 s /i/<)!)ff»&« 
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1—2 3 7 0 0 3 

*#esic«, mmmcm- u<^^tis«te>ic v?xa-rrp»e^ (cdna 

Znmh. ift^v^ttM (ESfflSS) fc3|ALT;Sfi#&;*.*n->£# 
[0 0 0 7] 

JWT© (1) ~ (4) (cBB-T-StiO-efeS. 
(l) a-TTPfcn- K^3ft#ft»e^©fiS^*Mv&#KcmO$nT^S#i: b- 

(3) ±IB (1) ©*thiat«l©ffS^tS.oT, (a) _hffi (2) <Z># 
fch«JL«MMIIfi'fe. «^Sbfe)«l^e>WfcE»c»A-rsx@, fc«fctf (b) StE 

(4) ±m (i) ©*t k^hlm, ±m (i) (2) hm$LM®>m 

[0 0 0 8] 

[«W©*i6o^ffi] 

(i) jvvtv h&®R.xf*tifr*>mmtsi\s>mi& 

o 

[0 0 0 9] 
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[0 0 10] 
[0011] 
[0 0 12] 

T»fc*. JK-fcK:«k VX9V--2S9* 3*ifc-fb-£<fettE2ia©«1i fcfc*. 
[0 0 13] 

(2) m&mm 

MStlTfci;, fro, M#^#fb^|gT-;&53££#St£;-r5 : fc©T-2&£. 
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[0 0 14] 

ufe«Hfla«. ffiilix (;-^7f h) ffix**-&««u m^vs-zm 

[0 0 1 5] 

tittt, *tv^fi/>isttie^ (G4i8Bafc<fc»;js#?) ^ss?^ 
(3tf>^*oif^Btt'cj:»;aifi) a 2^7 

rt^ts. rti&ae^-oa-rrpae^-tcfewsffA^a:. ©eaicfctts 

[0 0 16] 

^n-^>^bfea -rrpae^© r ti 6 cDlfi^-©#Ait f*iMf rticfcv* 

T, a«©DHAja*»*.attSMV^Te , 5i4:* { Tfe* (Sambrook, J. et al., 
Molecular Cloning. Cold Spring Harbor Laboratory Press (1989)) . 

tfWtgfcillflS (#f;Ltf. ESMflS) lc*£AU K*fflfiS4»©«-TTPae^-i:©ffil^ffi 
[0 0 17] 

«, xi/* hn2tfi/-^s>afe*fJJ8bTf?-5£i:#T*s<&. £©*§*. -as© 
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i:ffftS©ie?i:A'fitib5Z:tii45. =:© <fc e>(CLTV-#-it£^-# 

[0 0 18] 

© x ? u - - y ifiz^mm -t z> z. a w-vg z 0 

[0019] 

$Sbk«t*^#fcEJ=ffliAU 3f*^ES:f1W&X@. &tKb)i£3f ;* 

&«gg $ -& fziM fc^ffl-t ii & -g- & * © -e* £ „ 

[0 0 2 0] 

-g.ri:{c<}:»;^r^^E5:^ig-rsr i:*<T*^S. i£Al=/B^.g>Effifl&ti#$@bfc 
if © ^fc £ « SB "* S r i: 1= «fc o T 5 r i: # T- £ S . 
[0 0 2 1] 

isrtms. E(=aAbfenmis (esnub) #j8£#-ffc#©Ec«t»j»**i. 
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*f#3pl 1-23 7 003 

K*»JKfiFfc»». *^5gft®0^i(ifflJ&*^XLfc«Bfl§5^fi*^*l«a-TTP3a 
[0 0 2 2] 

%%&v*^>miLm RztMKxhvx\zm-3<m& am^t. mm 

[0 0 2 3] 

[HJ6«] 

tC, *-fV<?Xa-TTP4V Aae^-^^n-^^^Srffofc. d ©4* y i>.DNA£ 
Mansoure,©^© (Nautre 336 , 348, 1988) «ot*i?f y/*#f 

[0 0 2 4] 

A. V^Xa-TTP^e^-©^n-^>^ 

SUPERSCRIPT Lambda System (GIBCO BRL)5:SV>T, V?* (C57BL/6) JJFH1© 
cDNA^W^^U- (Lambda gt22A) &f£5SU 9 y hTTP cDNA©^*- V - 
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fc^ofco -*r^v9^ffliJ:y|Bf?bfetotalRNAK:#bTMATTP-00 (AGGAATTC 
ATGGCAGAGATGCG,K#l#-&8) &tfMATTP-04 (AGGGCGTAGATCTGCACTTAAT,gH^J## 
9) Sr^^>fV~tCbTRT-PCRS:f?ofc 0 MATTP-OO© 82^(1 ttH^itfr bT V>fcV 
^XTTP genimic DNA<Z>ffijrj «fc U 5/- ^ X> *s> >f<Dtg^ V^^TTP cDN 

TP cDNA©BJBS:B^J*-»l * tf©7 5 / KKJUfeffiMS* 2 ICa*«r. 
[0 0 2 5] 

V 9 X a -TTP4V ^DNA^J^TO <fc K. b X V D - — > ^ bfco 
9 >y MTP cDNA(3D^^--^>U-^-f Iz-AS^D-^illt^-^ 
A>f df>f *T-$/3>ffiJC<fcy (129/SVJ) genomic DNA Lambda FIX II 

^>r^u-S:x^u-->^bfco »&nfc»tt*n-> ( bs-mg6) a^si 

Kbfc7T-^DNAS«»»*EcoRIT«WU 9* MTP05' M260bpSr^n -7 

ffib> pBluescriptinci^y^ n-n^^bfe (TTP-MG6) 0 
[0 0 2 6] 

TTP-MG6C02749bpCD^^fB3rljo ^/-^X>X fcfrVV y > 1 #TTP-MG61C^ 

Si*iT^£;r££«Igbfc (@B3W§3) . 

^n->BS-MG6S:^£J|fi5lHR»3R (EcoRI, Smal, KpnI. Apal, EcoRV. Sail. 
Hindlll) THJJWiU *<D*l»W3IW->f h ©fit©i@?:^8lfe (01) . 
[0 0 2 7] 

^n->BS-MG6^T-^DNAtC^*tl^V^Xa-TTPa>eT-$:. EcoRIi^>f MC 
ioT»«Sn62o©^ (W^l,2. 01) tC^^T^tl^tl^^X^ 
*-lCit:/*a-~>^$:*Tofco ^fcfc>*3> 4-fBS-MG67r-yDMAS:EcoRI-e 
««U ^bfe^3.75kbpCDBr^ (WrJU) £#?j5.5kbptf>m/t (®T#2) £&e> 
^b&smal+M h£SalIU — (Takara) £^A^£ 3 £ IC <fc *J SalI1J->f MC 
^XbT&SpBluescriptll (Toyobo) (DEcoRIi^^f h lC*B#i&#, ^D->pSK 
t-2ilpSKot-3£#£: 0 
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[0 0 2 8] 

rix 6. <d ^ * n - > *» « T © «fe e> »c L T *B H ffi & * » © ^ * 2 - £ « £g 

Lfc. *t\ ^D->pSKot-2S:EcoRI/EcoRVT*^]»rb. i©flJ»T3fc3gS:Takara D 
NA Blanting Kit(Takara) &MV^#&IC <fc U^^ftLfc (pSKot-2-1) „ & 
^-epSKot-2-l£:SmaIT'^J$TU HindHI U yiJ - £JfAl/fc (pSKot-2-2) „ pSK 
ot-2-20DH indl II-*J--< b (CpolyA^Jn is tf-^A, * V* * * V>f 

fciii^i&^x* y > 1 £*:*V-f ^>Wttite^-tCg^Sl^.fc ( P SKot-2-2Neo) 
„ ?5i:V^•^pSKot-3^C■t■ttl^>^:^' y> 2 ©Smal-tf--f MCBamHI Stop CodonU 
— (H*^ — >) S^ALfe (pSRot-3stop codon) „ pSKot-2-2Neo£EcoRI-e$J 
BfL, pSKot-3stop codonA^f > EcoRI-^?^JBiL■W»;m$^^^:»T>1 (pS 
Kot-2+3Neo) „ pSKot-2+3Neo&XhoI-£3!J8TU f $j;>*t-^ie?S:I* 
ffi^iffl^&Affi^**- ( a -TTP Targeting Vector) 
[0 0 2 9] 

r©^*#-W:«T©«fce>fc#3££J#o (02) . 
<i) ^ini^y>icS^SIfcs^T**^-v-f J/>Btt»e?*5, fbtf2i 

(ii) *#-5^ ^SiRMv-A-lfi^i: ttf^ Py*1— 

(iii) SF*Ma-TTPa^t©ffiHS|5^tt, **V^f S/>|ftHt&?<Z>Jbtt# 

[0 0 3 0] 

immmzi fflnit^iiAfcts^Ma-TTPa^&^oEs *Ms©#f3i 

V>^.ESMflS AB2.2-Prime ES Cells (LEXICONtiThe Mouse Kit) (C^AU & 
^T-G418lC±y;i:|ftig*£;fTofc. #*>:fx£G418tM£rirj--{CoV>T, PCRfc 

[0 0 3 1] 

1SmM&&%.f8'<i? 9 - (a-TTP Targeting Vector) DNA 30 Ag£NotIT?^»T 
f SdfctCAyaStffrffcU Z1©DNA£ V?;*ESjiWB& AB2.2-Prine ES C 
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1-2 37003 



ells (LEXICONftThe Mouse Kit) 3xl0 7 fiSr^tfXi/* hn/Kl/->3>; 
ffiWi (LEXICONttThe Mouse Kit ESQPBS) lC»«fU Field Strength 575V/ciu 
Capacitance 500/*F(D^#T% «fi?iASf!ofe 0 «Aft24«|Q^ &»SlS30 
0/tg/ml(DG418 (Genetisin, Sigma) T'S^ig* o fco 
[0 0 3 2] 

ESMfi(Z)«ftlK:tt. ESQDMEM (LEXICONttThe Mouse Kit) *g#MlC*ligSl5X<Z> 
^J&JEJfilit (ESQFBS, LEXICONttThe Mouse Kit ) , mM&2m&<DL- >f )V 2 ^ > ( 
ESQGPS ,LEXICON*±The Mouse Kit) % mWi&100 hH & *Jl/%Zf / -/j/ (ES 

QBME, LEXICONftThe Mouse Kit ) , ^ bT*£$gK50U/mlCD/>vX2/ U > £S&igS5 
Oixg/«l<D^hl/^hV>f^>fe*illLfeES*lBffl*«&ffl^fc (JKTES Cell M 
edium) 0 

[0 0 3 3] 

ESfflflSMCD^^-^-aiffifcbTttESQ Feeder cells (LEXICONttThe 
Mouse Kit) ZPB^ ig^&ESQ DMEMlC»«fi7XCDFBSSr** bfc*>tf> Srffl V>fe 
c ESQ Feeder cells (5X10 7 HUMS/AW 7^1/) Sr. 37TCT?*Jilill#flU 
-ffl^**r^SS:4.4xl0 5 cells/oHcMSEb. & b#>1f 3— b ( LE 

XICONttThe Mouse Kit ESQ Gelatin) bfcig^SlC, 100mm <t> ?4 V i/^<DM& 
M:12«U 60mm*^-f >y J/a.CD»^tt4ml, U- h <Z)«-&«2ml/^ 247t:7L' 

_htf> <fc e> fc#Sg b 7 -f - 4f-jWJBtt3iBia«ftK:«e« b fee 

[0 0 3 4] 

5te^A«HHB^e>. JSTF<Z)£e>&CbT. ffi^b£G418»<Knn^-?:96 
7t<Z)v>f *o:/l/- MciftLfe, t-fc*>*>. v^ntf^-/ h£fl^TG4l8lB 

fi3D- -£30^1CDESQ trypsin ( LEXICONttThe Mouse Kit ) £^tJ 96 !ft 
(D^4 ?U71>- h (Corning 25860MP) IC^bgl*.. Wt&ffi#m b fc^. 70 a 1 
•CDESJBB«mffl**S:ftIiL. Wyf-f > ^£ r t IC J: o T#— »IStC bfco 
3 96^©^>f I/- h (Falcon 3072) \Z& b^X.«S 

^bfco 3B«L 96^cov>f^ny^-h_homfla^n>7;i/x>bJcSbfc® 

PgT% JKT^<fce>lCbT^£2o*C#S5bfcp f^fct>, fflflgtCTE$:25 n ljn* 
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{CL/fe^ 2XFreezing medium (LEXIC0N£tThe Mouse Kit ESQ DNEM:ESQ FBS:DM 
S0=2:2:l) £50/* IJn*.. *(D2Q/i 1 «:ESMttM«%150/t l©Ao fci?5^>3- 
r- Lfc96;A:v-f *ayi/- r- (Iwaki 4860-020) ICijUE-ftU PCRtC «fc SffiP^ffl* 

^ylOO/il (0.2/tmCD7-f fcitl;*., -801C -pSfeilgfii 

#Lfc. 1%. DNAttmMOES^JBSW^fttCtt^^-^-^IS^fflV^-r, ^e<©fl6CDE 
SMBS©««lCli^T-7-f -^-^Jflg&^V^TfJofc. 

„ PCRicioTJWT©®*J{c«ofe. -T&fctu nyy;bx> b©tt»3;T*i»fl§ 

^ifJBbfc 965X^1/- h©#7x;i/^e>f&ifc5:Jfc , JI&#, Lysis buffer (10x T 
aq buffer 5/tl, 5% NP-40 5jttl, Proteinase K 4jtK HgO 36/i 0 £#11;*., 55^ 
•e2B#|SilIj&bfc„ ^bfc-9">y;i'S:0.5ml^ 3 L-^'{Cu1IJRb, 95"C T?15^IS^ 
gLfc^l0,000rpmT*10~15#ISS4>L^ * <Z>Jt»l /« 1 £PCRJB©g£MDNA £ hX 

[0 0 3 5] 

GKyn^E-*-^ ffi|^M*Sl^.ffl'<^^-{c-g-tti^v>ai^ry>i±Sgi:©ig 
% *&0.9kb^if(S$ti-£.i:e){c^tf-Lfc (02) „ 

-Tfc*>*>, PGKyn ; E-#-_h©BE?!JS:^tfPGK-iy5-fV- (5' GCTAAAGCGCA 
TGCTCCAGACTGCCTTG 3' : B£I#-9 : 5) fttf&ix:? y y±tfctC&g-t£ot-198 
y^-fV- (5' AGCCCACACAAAAATGAAAAACGTCTCCAAG 3' : : 6) SrJB^ 

T, J^T©^t*PCR?:fTofe. 
[0 0 3 6] 

10 x ExTaq/t 5»77- (TaKaRa) 5 # 1 

2.5mM dNTPs 4/U 

ExTaq (TaKaRa) 0 . 5 # 1 

10 uK 01-198:75 -fT- 1 >tt 1 

lO^M PGK-iy^-f V- 
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■v-y-fjv lyal 

H 2 0 37.5 #1 

(941C, 30^62-C, l£-*72'C, 1#20#) x 35-tM ? ;i/->72TC 

, 7# 

PCRCDMJH^ e>fiM^i#T^5 G - ^feG418W 

tt^n->316Mtf>5M (i^a->L44, #a->L228. ^n->L236, #n->L 
253. ?D->L 254) Tr&ofc. 
[0 0 3 7] 

b- l> 5:3710 lCM*?)Sr fclC «fc »JMl. 247X?"l/- MC«fff^Lfe. Z.<D24Kyr 
l/-b£24Bfig. 37TC^«*«. DMSO^SEgir^^ 7 -i > *V&< t-8>\Z®j&Z&m 
bfc. *ftJeft<D#n->ff75~9Q%ny7)\/^y hJC3ftLfcB#j& 1 T?247 , C*>e>6 
firfV- htcmf^bfco S&C. 6^1/- KC75~90%3>7;i/3l> hiT-ifJB 
Lfe%CD!()^fe,tl£tl5t% l^tt«iK«#L-. JS*J©l^ttlEEi8 

[0 0 3 8] 

JfM^#tt^T©«I<«ofc. ^fcfc>*>, PBST*20y 
0.5ml ©ESQ Trypsin (LEXICONttThe Mouse Kit) 37"C-??15~20£-|S#i& 

L bV •^i/y^M^ff $ £>fC0.5ml©ES Cell medium £#11;*., 35~40H| 

^n-^lC^L, 2 e>(Clml©ES Cell Medium-?? i;i/S:Sfco Tfa- :/{CH 
JRLfc. ^-^fcl.OOOrpmT^fSig^U WilftWBM! 0.25ml ES Cell M 
edium (CSfS^b, 0.25mlCD2 x Freezing medium £r#tJx.fc. — V 

[0 0 3 9] 

*<Dw&<7)-itmmm^<D&AizFa\,K $gy©iBfla©=.;0-©-% &#=#©—£ 
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#©»i§ It n y 7 y Mc £ T-ifSi b £ 3 5 T*3#{c#tf T?$*S b fe. 
[0 0 4 0] 

[HiSM 3 ] «B*SI^. a -TTPJtfc^ £ JloESifflflS lC«fcS**7V?X©f£$S! 
*Bll*fi*i£*#5tfg3*lfcES iffflflg?a-:vlC-3^-?\ C57BL/6JJfcV?;*©E 

TgfiF&Wfc. ;J>X hEWSUfctt:. &JR2BBIC, lOO/tM EDTAfcSsfltJbfc Whit 
E5:24l§r^Bhitten's^T*«*L, »e>*lfcEgflSS:&Atc;B^fc 0 &AICJB 

v^es mil. ^«^;bT3{l^2S>sv^tt3HS^cTE^^la^c < j;^;4)•f5:§-&, gtRtg 

[0 04 1] 

ES SOSCDiSAflJfcr^y htbTtt, Cook IVFtt$!GDpolar body extrusion pi 
pette (p*3g#?j20A«) £ffiv*fc= E^M^yftbTtt, ^glmm©|8/}v# 

(NARISHIGE) £ |»/.h««#§g{B (SutterttP-98/IVF) S:fflV>X«H< 
Mtfbfc^, Y^f?n7*-S; (De Fonburun) £/gv^^g50~100 / ctiiCDg|5:8- 
•VWmV, Se>lCPg&10~20^m{CinXLfc : fe)CDS:Mv>fc. 

[0 0 4 2] 

aAffitT^y hfcfiSJfeffltT^y HS> $fe^e>^5mm©gp#£^30gi8tfT, 
Y-f^DV-tTaU-i!- (LEITZ) tCg^bfc. flHR£Rf|S|CJS^&?<V>St- 

-£©±{Cjfa20*i 1GD0.3X BSAfcitl/tfcHepes-buffered Whitten* sfgift© KD V 7° 
&2«g£, ±II»A770 (^-*^>f^^.^261-37 SP) Tfofe. 
©Fny^fCtt, KtlOOflCDESffiJB&An, ffi#Cttffi»EM&10~15«A;rv 
, El«»fe»;iO~15««DES JBJB&aAbfc. 

[0 0 4 3] 
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C57BL/6J*vtf*©EM40«fc, ^ n - >L236 ESMflg$:^ALfci^S. 40 
m(Dm&B&^<?>&A-tff&,$}Lt- (f&$)mOQ%) . r©40M&«IS$g2Bg©ICR* 

-5gP#©^fete8F££ SMU C57BL/6J9& V ? X {C ft^f SgP^©^fe{*^ 
[0044] 
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Total 
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L228 


22 


/ 


25 


88% 


22 


21 95% 


10 45% 


6 4 


4 


40% 


2 


2 


t? (70.70) *(B0.5) 


L238 


40 


/ 


40 


100% 


40 


24 60% 


14 35% 


11 3 


5 


36% 


5 


0 


(90.90,90. 70, 10) 


L253 


75 


/ 


77 


97% 


75 


65 87% 


11 15% 


7 4 


8 


73% 


5 


3 


d*(95 ,80.70.50.30) £(60.50.10) 


L44 


64 


/ 


72 


.** 


64 


42 66% 


16 25% 


16 0 


11 


69% 


11 


0 


JK90.9a90,80 ,80, 70.50.40,30 .20,5%) 



[0 0 4 5] 

mmm 3©^5V^ &C57BL/6J5&V 7Xfc £B3 3 -Br, ESifflBS 
, MtZ2tlZm&<D%&\*. MFttft.&MU C57BL/6J*Vtf*©E»»»CB*b 
[0 0 4 6] 

*P->L236 ESJUSBHCOVxTB:, ttriQIIlCjt't SHfJCJETtbfcl«S:fifeV^fc2 
« (No.L236-l~2) ©*Mf*5VCr;*±«Cj3V*T, ESJBJBflD*»l*5!F^©e31 
'tfiBSiife. »ttfi«:;Kbfcgff»/*&ftfcg#RH:. *ft**U 32/44£l 
9/44T?&o7c. *fc^O->L254 ESIfflflStCo WT 6M (No. L254-1—6) © 
+ ^5V>Xffl7^4i (No. L254-1, 2, 4, 5) JCfeV^TESiffl®©^^^© 

e*36i«a«a*ifc. «Fttfifts%bfe*«F»/#e>nfci£«F»H:, **i-eru 4/15 

, 2/12, 2/14i:4/9t?feofc„ 



1 5 
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1 1-237003 



[0 0 4 7] 

-TTP7 y;l/A•Ci^^ltV^-g > A^5:S^fe„ *<0*g** 2 U ->L236 ESifflfl&ffj* 
[0 0 4 8] 

W S^^MTU;VO#^ES:ot-198y^>rv-i:ai^y> 1 ©KMS^trTTP N17 
y^>fV— (5' TCTCTGCAATGCCCGCCGTGCTGTCCCG 3' ) (ffi^J#-^ 7 ) 
fci^-ePCRSrffofco HSU ot-198hTTP N17^^>f V- ^CDjH^^to^rT'fr^PCR 

v^^h¥5^bfc (03) . 
[0 04 9] 

fe (04) . 

[0 0 5 0] 

tf)ifc*«\ 6 3E : 105E: 7 4E (ft 2 4 2 #1) T*&U. tfg^>f;i/0S 

may i : 2 : KZ)Si^jc^oTv>fe e ^^^(©saiiffiy^ai&ffi^tt. 2 

4 2«7?tt60.5EE : 121E : 60.5E&C&£ o 
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[0 0 5 1] 

#<B^©ffFli<ky, total RNAfc*>/\'*g£SSJfcU fnfn;- !?>^D*; 
hSfc'Jx^iO^D')/ bST-a-TTP©BRNAfc^.>A^KCD^S:StfgLfc. 
©gl, y — 9*>^D y h&{C;m-J£mRNA©fg3§i©5ftigfCtiu V?X a -TTPWcDNA 

ifcfc. >^D^ hMlCttffirata-TTPjKy iru— *-;i/jfi#5:ffiVV — & 

jftttkil LTalkal ine phosphate-conjugated anti rabbit IgGSrMW AP conjug 
ate substrate kit (Bio-Rad) TfUfebik. ^©jjgJH, * =6 *C«V? mR 
NA-eL/T^>^^SlC^^T=fe^< a-TTPWfjS^tf&ffl^Jl&frofc. 
a^«V^^.T*tt. mRNA^LT#:w\'?KlCj3^Tfca-TTP©flt^;^ 
0D^ntlt«eL*«Jl/2S«Tfeofc (0 5, 6) „ 
[0 0 5 2] 

7xa-;i/aK<Z>ar£&fTo&. tt£&tt« Kim, H. S. et .1. e>CD#&{CflE 
oTffofc ( Free Rad. Res. 28 , 87-92 ,1998) „ ^'J>ilb 
fcVCXjfi^50/tUC950Al©PBSS:iD^., lmI©63Spyrogarol in EtOH SriD*., 
SAU. 7 Ot:-e2^Kaetfe^lC60SISKOH5:0.2mlJn^., 7 0 n -£30#ISW^ 
-ftb, 5ml n-hexane, 2.5ml HgO&jDA., jfrH/T-y 9 X Ufc^lCj&dX n-hexane 
S$r4ml[SJRL/fc„ -£LT, :nAiK ^ 3 y%k. lOOul :n# / -;MC?§;frU H 
PLCT-®*f HPLCCD^frtt, A^A : IRIKA RP18 (250X4mm). : MeOH/ 

H 2 0/NaC10 4 (1000/2/7, v/v/w, ^ffi : IRIKA Amperometric E-520 detector7?*f 
ofc. ftgP«USM^||i:LTtocol£mv^ 0 
[0 0 5 3] 

i«b*?Jl/2©JgfgT'S)ofc (07) „ d©rilA^a-TTP©^a^lfll«a h3 

7 x a - -5 H^T- & s r i: ft* 3 ft fc. 
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7 0 0 3 



[0 0 5 4] 

mmme] 1IME»JK-#S*UI (Resorption-Gastation T st) 

ol. Syposia 12, 459, 1947) . irttt>t>. If * 5 >E>C2:A fettJH 

tlfc (*2) o 

[0 0 5 5] 

»2] 



It?**® 



42 
44 
46 
27 
6 



x 

X 
X 
X 
X 



15 
17 
31 
4 

3 



16 
16 
7 
0 
0 



16 
16 
7 



100 
100 
100 



0 
0 
0 



0 
0 
0 











39 


39 


100 


0 


0 


5 


X 




C57BL/6J 


8 


8 


100 


0 


0 


8 


X 




C57BL/6J 


11 


11 


100 


0 


0 


17 


X 




C57BL/6J 


10 


10 


100 


0 


0 


13 


X 




C57BL/6J 


6 


6 


100 


0 


0 


tf 








35 


35 


100 


0 


0 


&£.m C57BLy6J 


X 




10 


4 


1 


25 


3 


75 


C57BL/6J 


X 




2 


9 


2 


22 


7 


78 


C57BIV6J 


X 




12 


9 


0 


0 


9 


100 


C57BL76J 


X 




15 


9 


9 


100 


0 


' 0 


ICR 


X 




15 


15 


0 


0 


15 


100 


ICR 


X 




15 


16 


2 


13 


14 


87 


C57BLy6J 


X 




31 


10 


10 


100 


0 


0 


ICR 


X 




31 


16 


1 


6 


15 


94 


tf 








88 


25 


28 


63 


72 
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[0 0 5 7] 
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ft 


SftSfc 


(%) 
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iiff -?ft 


(%) 
** 


18BS) 


(%) 

** 


14 i?£sicr) m&m 

7 »£gaCR) 2lHfl&8l 

15 I?£«ICR) 2fSfl&8) 


12 
12 
12 
12 


0 
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0 
8% 
92% 
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100% 
100% 


0 
0 
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0% 
0% 
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46% 


22 


100% 


0 
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[0 0 5 8] 
[0 0 5 9] 

[0 0 6 0] 

SEQUENCE LISTING 

<110> Keizo Inoue 
Hiroyuki Arai 

<120> An animal with a knocked out a -tocopherol transfer protein gene 
<130> P99-0428 
<160> 7 



ffifE4# 2000-3078615 



#^1 1-23 7003 

i 



<170> Patentln Ver. 2.0 



<210> 1 
<211> 837 
<212> DNA 

<213> Mus musculus 



<220> 

<221> CDS 

<222> (1)..(834) 



<400> 1 

atg gca gag atg egg ccg ggg cca ttg gtt ggg aaa cag etc aac gag 48 

Met Ala Glu Met Arg Pro Gly Pro Leu Val Gly Lys Gin Leu Asn Glu 

1 5 10 15 

ctg ccc gac cac teg ccg ctg etc cag ccc ggc ctg gcg gag etc agg 96 

Leu Pro Asp His Ser Pro Leu Leu Gin Pro Gly Leu Ala Glu Leu Arg 

20 25 30 

cgc egg gtg cag gag gca ggc gtc ccg cag ace ccg cag cct etc aca 144 

Arg Arg Val Gin Glu Ala Gly Val Pro Gin Thr Pro Gin Pro Leu Thr 

35 40 45 

gac get ttc ctg ctg cgc ttc ctg cgc gee egg gat ttc gat ctg gat 192 

Asp Ala Phe L u Leu Arg Phe Leu Arg Ala Arg Asp Phe Asp Leu Asp 

50 55 60 
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i 



ctg gcc tgg cgc tta atg aaa aac tat tat aaa tgg cga gca gaa tgc 240 
Leu Ala Trp Arg Leu Met Lys Asn Tyr Tyr Lys Trp Arg Ala Glu Cys 
65 70 75 80 

cca gaa tta agt gca gat eta cgc cct aga agt ate ctt gga ctt ctg 288 
Pro Glu Leu Ser Ala Asp Leu Arg Pro Arg Ser lie Leu Gly Leu Leu 

85 90 95 

aaa get ggc tac cat ggc gtg etc agg tec egg gat tct act ggc agt 336 
Lys Ala Gly Tyr His Gly Val Leu Arg Ser Arg Asp Ser Thr Gly Ser 
100 105 110 

aga gtt etc att tac aga att gca tac tgg gac cca aaa gtt ttt aca 384 
Arg Val Leu He Tyr Arg lie Ala Tyr Trp Asp Pro Lys Val Phe Thr 
115 120 125 

get tat gat gta ttt cgt gta agt ctg ate aca tea gag etc att gta 432 
Ala Tyr Asp Val Phe Arg Val Ser Leu lie Thr Ser Glu Leu He Val 
130 135 140 

cag gag gtg gaa act caa cgc aat gga gtt aaa get ata ttt gac ctg 480 
Gin Glu Val Glu Thr Gin Arg Asn Gly Val Lys Ala lie Phe Asp Leu 
145 150 155 160 

gaa ggc tgg cag gtt tct cat get ttc caa att ace cca tct gta gcc 528 
Glu Gly Trp Gin Val Ser His Ala Phe Gin He Thr Pro Ser Val Ala 
165 170 175 

aag aag att get get gta ctt aca gat tec ttt cca ctg aaa gtt cgt 576 

2 1 ffiffi# 2000-3078615 
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i 

Lys Lys He Ala Ala Val Leu Thr Asp Ser Phe Pro Leu Lys Val Arg 
180 185 190 



ggg ate cat ttg ata aat gag cca gtc att ttc cat get gtc ttc tec 624 
Gly He His Leu He Asn Glu Pro Val lie Phe His Ala Val Phe Ser 
195 200 205 

atg att aaa cca ttt ctg act gaa aag att aag gac egg att cat ctg 672 
Met lie Lys Pro Phe Leu Thr Glu Lys He Lys Asp Arg He His Leu 
210 215 220 

cac ggg aac aac tac aaa tea age atg ctt cag cac ttc cca gac att 720 
His Gly Asn Asn Tyr Lys Ser Ser Met Leu Gin His Phe Pro Asp lie 
225 230 235 240 



ctt cct egg gaa tat ggc ggt aaa gag ttc tec atg gag gat att tgt 768 
Leu Pro Arg Glu Tyr Gly Gly Lys Glu Phe Ser Met Glu Asp He Cys 

245 250 255 



cag gag tgg aca aat ttt ata atg aag tct gaa gat tat etc age age 
Gin Glu Trp Thr Asn Phe He Met Lys Ser Glu Asp Tyr Leu Ser Ser 
260 265 270 



816 



att tct gag ace ate caa tga 
He Ser Glu Thr He Gin 

275 



837 



<210> 2 
<211> 278 
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<212> PRT 

<213> Mus musculus 
<400> 2 

Met Ala Glu Met Arg Pro Gly Pro Leu Val Gly Lys Gin Leu Asn Glu 
15 10 15 

L u Pro Asp His Ser Pro Leu Leu Gin Pro Gly Leu Ala Glu Leu Arg 

20 25 30 

Arg Arg Val Gin Glu Ala Gly Val Pro Gin Thr Pro Gin Pro Leu Thr 
35 40 45 

Asp Ala Phe Leu Leu Arg Phe Leu Arg Ala Arg Asp Phe Asp Leu Asp 

50 55 60 

Leu Ala Trp Arg Leu Met Lys Asn Tyr Tyr Lys Trp Arg Ala Glu Cys 
65 70 75 80 

Pro Glu Leu Ser Ala Asp Leu Arg Pro Arg Ser He Leu Gly Leu Leu 

85 90 95 

Lys Ala Gly Tyr His Gly Val Leu Arg Ser Arg Asp Ser Thr Gly Ser 
100 105 110 

Arg Val Leu lie Tyr Arg lie Ala Tyr Trp Asp Pro Lys Val Phe Thr 
115 120 125 

Ala Tyr Asp Val Phe Arg Val Ser Leu He Thr S r Glu Leu He Val 

2 3 2000-3078615 



130 



135 
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140 



Gin Glu Val Glu Thr Gin Arg Asn Gly Val Lys Ala He Phe Asp Leu 
145 150 155 160 



Glu Gly Trp Gin Val Ser His Ala Phe Gin lie Thr Pro Ser Val Ala 
165 170 175 

Lys Lys He Ala Ala Val Leu Thr Asp Ser Phe Pro Leu Lys Val Arg 
180 185 190 

Gly He His Leu He Asn Glu Pro Val He Phe His Ala Val Phe Ser 

195 200 205 

Met He Lys Pro Phe Leu Thr Glu Lys He Lys Asp Arg He His Leu 
210 215 220 

His Gly Asn Asn Tyr Lys Ser Ser Met Leu Gin His Phe Pro Asp lie 
225 230 235 240 

Leu Pro Arg Glu Tyr Gly Gly Lys Glu Phe Ser Met Glu Asp He Cys 
245 250 255 

Gin Glu Trp Thr Asn Phe He Met Lys Ser Glu Asp Tyr Leu Ser Ser 
260 265 270 



He Ser Glu Thr He Gin 

275 
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<210> 3 
<211> 2748 
<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (1139).. (1342) 
<400> 3 

gaattcaaag ctctcagccc ggtaaccaag caccccagcc agctctcttt gtgattcagg 60 

ggttcacacc acaacacagc cgcttggcct tgttccctgg tgtttgctta atgttctcct 120 

acaccatgga ggagatttac ctctgctcct tttacttcca gcccacacaa aaatgaaaaa 180 

cgtctccaag gcaagagttc tgttttgagg atatcctcaa taatcggaac atggtctcta 240 

cccaagagcc actccatcag acattcttgc tctgagttcc tttaaggcct ctttcactcg 300 

caaaatcagt gttttgtgaa catgcactgc atattaagag gagttagttt tgtggacttt 360 

cttctgttca ggtggcagtt caagtgtagg ataattttaa tggaaatgaa ggaaaaatac 420 

ttccgtgtgt tcattcagat ttcgcggtca tctctgtgta ttcttcagca gacatccttc 480 

aggttcctta agtaagggtt ttgattgaga gactggtggc atctaaacac atacatcgtt 540 

agtgtttaaa aatgtgacct cccccacccg ctctcctttc tctagtagag ccagatgcca 600 

2 5 ffilE# 2000-3078615 
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agatctggaa gcattttcct ggagagaagc aaggaggagg aggaggagac tgccaaaagg 660 



tgacttcctt gagttacatt ttggaaacta gttagaatgc cagagatggc ctgagctcag 720 



ccttaaggaa ggggtcagga ggagggttcc tgagtgtctg ctacccaagc taattaaaga 780 



gccgtttaca gtgttccctg attccaaaac ggacagaggg ggaagggcaa cgaggaaagg 840 



gtgagaaaag tctctggcag cctgattata aacatcccaa gtaacttttc gacttcccgt 900 



tctttaggtt caacactagt gactttccct tcccctggga ctggctgcgg ttaccctggt 960 



gagcaccgga gggcaccacg tgggcttctt taagagggcg ccgtgaccct tgcaccggcg 1020 



gggczcggga gatcggggcg gcccgggtga gtgtgcgtgg ggcggcgtcc acggcggggg 1080 



gcggagggtg gctctgggcc cgcacttttc cccctgtcgc cgggacagca cggcgggc 1138 



atg gca gag atg egg ccg ggg cca ttg 
Met Ala Glu Het Arg Pro Gly Pro Leu 
1 5 

ctg ccc gac cac teg ccg ctg etc cag 
Leu Pro Asp His Ser Pro Leu Leu Gin 
20 25 

cgc egg gtg cag gag gca ggc gtc ccg 
Arg Arg Val Gin Glu Ala Gly Val Pro 



gtt ggg aaa cag etc aac gag 1186 
Val Gly Lys Gin Leu Asn Glu 
10 15 

ccc ggc ctg get gag etc agg 1234 
Pro Gly Leu Ala Glu Leu Arg 

30 

cag ace ccg cag cct etc aca 1282 
Gin Thr Pr Gin Pr Leu Thr 
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35 40 45 

gac get ttc ctg ctg cgc ttc ctg cgc gec egg gat ttc gat ctg gat 1330 
Asp Ala Phe Leu Leu Arg Phe Leu Arg Ala Arg Asp Phe Asp Leu Asp 
50 55 60 

ctg gee tgg cgc gtaagtgtgc acegggggeg ggcagagctc ggcgacggcg 1382 
Leu Ala Trp Arg 
65 

gaatccacgc gcgccgagcg tggcagtgtg actgeaggeg cgcccagaac cccgatttcg 1442 

cccccgccga tgttttggtc cccgccgccg cgaggacatc ccgtggacta ctagggtcct 1502 

tgggaattaa acaaagtgga gatccctgtc ccccggggtg ctcagctgtg ttaactgaat 1562 

agataactag gtgtggacag aggacgacga aatggacatc taaaggcatc ttgaaaaaga 1622 

ctatgttaat agagctaaat gcacagtttg gcatgtttga macccagggc agtacagatg 1682 

atttctttta tgtttcaggt attcacaaca cactggcctt ggggcaagag agatggggee 1742 

ttagggtcag ggagatgega ccttgacttt gtccctcttg gggtcagcac ccttatctgt 1802 

tcagtaactg tgaggacatg acagtagttt egagaattge acattaacct ggaatgetag 1862 

aacaagatgt gccaaaccct gtgcttggca eggagaaagt agtcagtgat cagcaggctg 1922 

eggatttcca acatgccctg ggtttatgaa acttttttta ttggataagc accaagtatg 1982 

2 7 ffifE#2 0 O 0-3 0 7 8 6 1 5 



4f *P 1 1-237003 



gcaaaaaaca ccacaaacaa tacaaaacag gaaaaacdtc aaaggaattt cctaaaagaa 2042 

aagaatttcc caacacaaac tctagttaga ccttgaggac ccagaagtat ggcattacct 2102 

gttacgtcaa gcctgtgtaa caatgtcacg caaacatgcg ctgtgagttt atttttcctt 2162 

tgcaaatctc aactgcatgc tgttatagaa tcaggtcatg tgaacatgtg ctcacaccta 2222 

ctactctttt gggaatatct agtcagtttt ttgtttgtgg ctgtagagat tgttaccggg 2282 

cgggtgctgt taggccctat gctgatcgtt catccctaca ttcagtgatg ggggacccag 2342 

cgctgccatg ttcactgttc atctcttcat ttcatttgga gtttctcctt ctttttcttt 2402 

ctttttcttt tcttttcttt ttaatatcca cacactgcct agcagtatac aaatgccatc 2462 

aacaggtgag tattttcttc tctccctgac tgcatctaag ttggtctttg tctgtacaca 2522 

taaattggaa catatcctta ttgaacaaat ccatcagttg ctgaagcacg acgcagacat 2582 

gtttactgtt gaggagcgca ccacctttgc agggagtttt cagtgtttgc tactctgatg 2642 

aaatgcacac tgcatagtga cgtctttttc tctctattgt tatgtacact gtcttaccaa 2702 

atrggatgta tgcctgctag atgaggatag ttttgcattt cattat 2748 

<210> 4 
<211> 68 

2 8 ffi!E4# 2000-3078615 
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<212> PRT 

<213> Mus musculus 
<400> 4 

Met Ala Glu Met Arg Pro Gly Pro Leu Val GlyLys Gin Leu Asn Glu 
1 5 10 15 

Leu Pro Asp His Ser Pro Leu Leu Gin Pro Gly Leu Ala Glu Leu Arg 

20 25 30 

Arg Arg Val Gin Glu Ala Gly Val Pro Gin Thr Pro Gin Pro Leu Thr 
35 40 45 

Asp Ala Phe Leu Leu Arg Phe Leu Arg Ala Arg Asp Phe Asp Leu Asp 
50 55 60 

Leu Ala Trp Arg 

65 

<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

-ctaaagcgc atgctccaga ctgccttg 

<210> 6 
<211> 31 

2 9 ffiftE# 2000-3078615 
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<212> DNA 

<213> Artificial Sequenc 
<400> 6 

agcccacaca aaaatgaaaa acgtctccaa g 

<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

tctctgcaat gcccgccgtg ctgtcccg 

<210> 8 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

aggaattcat ggcagagatg eg 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

agggegtaga tetgeactta at 

3 0 2000-3078615 
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[Hi] 

[02] 

[03] 

H fcPCRGD*£IH £ B-t 0T? & -5 „ 
[04] 

J ADNAWr^©«*^cS!l©^*?:^-r0 (04-1) . :n*y;ylJi 

0 (04 - 2) -efes. 
[05] 

•7<?Xa -TTPcDNAfc L/fe^ -if >/W i?-S/H 

SStH (05-1) , y-1f>/W^U#>fif-^3>©^^;i/&S£^-r 
M (0 5-2) T'feS = 
[06] 

^•T0T?&-5. 
[07] 
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[02] 



CS) 

A 
H 



A 



o 



— ON . 




2 
▼ 



eo 




IP 
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[03] 



6 n06 ?'*^MMii^M MiM 6ir*MO?HHO d' 




[04] 



iSs^l Iff 



SI fill 



jltJii 



3 



ffl'ffifl* 2000-3078615 



^ 11-237003 



1 2 3 4 5 6 7 8 9 i0 lY l2 13 H 15 16 17 18 




14-1 ^Hybond N+*-< a >:? -f fl>$ w (Amersham)Ce 

y p - crutr>^v^ 3/ r>*ffo fe* 
9. 12, 16. 17) <*. ol y y 1 ©^^S£?Ui^lI 1 1 iAS £ 



4 
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[05] 



5-1 



5-2 



V <E« 2 S 6 S I 6 11 12 13 14 15 16 




-ir- - - 




lOugOtotal'RNAK** U ^ ^ * a -TTP cDNA* /n - T\Z LT 
y-^f>^n^ f7N>f yi; -*f— >a vSrfro*: (05-1) • 
v^^^O^K*BAS50(X)(FujiHlm)-e^a5Lfc (05 — 2) c * 

0:1: 2-c*^c:fc^$ttfco 




5 
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0 14 8 

giSBSra (week) 

^rD^gv-)^f LtStlv^^i:, 41^SJ:() 
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[599119293] 
1999^ 8^240 

*k#x^ie/Jns;h 5-35-8-604 
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